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A. AREA OF REVIEW
Buckeye Terminals, LLC Woodhaven Terminal is located in south-central Wayne County, Michigan, approximately 15 miles
southwest of the city of Detroit. Five injection wells are proposed to be installed at this terminal. BDW-1 and BDW-4 are
vertical wells and BDW-2, BDW-3, and BDW-5 are directional as shown on Figure A-1.

The Area of Review (AOR) is the area surrounding an injection well that is set at a minimum fixed radius of 2 miles for non-
hazardous wells. Well data available from public records within the AOR are tabulated in Table A-1 (non-freshwater) and
Table A-2 (freshwater). Twenty-two (22) non-freshwater wells and thirteen freshwater wells were identified within the AOR.
The non-freshwater wells include:

— Active liquefied petroleum gas storage – 8 wells;
— Gas storage (plugging approved) - 8 wells;
— Brine disposal - 1 well (active);
— Dry and abandoned - 3 wells; and
— Abandoned locations – 2 wells.

The above wells include active storage caverns at the site operated by Marathon Oil Co. (five storage caverns, one disposal
well, and three brine recovery wells). The storage caverns at the site formerly operated by Phillips Petroleum Co. (two
caverns and one brine disposal well) and Mobil Oil Co. (four caverns and two brine disposal wells), but have since been
plugged and abandoned.

Only one well intercepts the injection zone in the area of review. Well API #21163001468000 is an active salt water disposal
well operated by Marathon Pipe Line LLC (original operator Marathon Oil Co). A geophysical log recorded downhole in Well
API #21163001468000 is shown on the cross section provided on Figures F-4 and F-5 in Attachment F. As demonstrated in
Attachment C, no corrective action is necessary for this site.

Surrounding wells, with the exception of shallow monitoring wells and borings, are shown on the map provided in
Attachment B.



CLASS I NON-HAZARDOUS PERMIT APPLICATION FOR PROPOSED BDW-1 THROUGH BDW-5
Project No. 192065A/192065B
BUCKEYE TERMINALS, LLC

WSP USA
November 2018

Page A-2

List of Tables in Attachment A
Table A-1 Non-Freshwater (Oil and Gas) Wells in Area of Review

Table A-2 Freshwater Wells in 2-Mile Area of Review
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Table A-1  Non-Freshwater (Oil and Gas) Wells in Area of Review



TABLE A-1
NON-FRESHWATER (OIL AND GAS) WELLS IN AREA OF REVIEW

BUCKEYE TERMINAL, LLC
WOODHAVEN TERMINAL

WAYNE COUNTY, MICHIGAN

Map ID API Township-Range-Section Footage Lease Name Well Num Current Operator Status and Type Drill Date Depth (feet)
1 2116324850 4S 10E 10 487 FNL 1065 FEL CONGRESS SECTION PHILLIPS PETROLEUM CO 1 PHILLIPS PETRLM CO D&A 1963‐08‐14 1315
2 2116300135 4S 10E 10 735 FNL 1065 FEL CONGRESS SECTION PHILLIPS PETROLEUM COMPANY BD‐2 PHILLIPS PETRLM CO AB‐LOC
3 2116324851 4S 10E 10  992 FNL 1065 FEL CONGRESS SECTION PHILLIPS PETROLEUM CO 2 PHILLIPS PETRLM CO D&A 1963‐09‐03 1315
4 2116327160 4S 10E 22  525 FNL 143 FEL CONGRESS SECTION MARATHON OIL LPG 1 MARATHON PIPELINE CO GSTG 1968‐04‐11 1156
5 2116323775 4S 10E 22  1470 FNL 120 FEL CONGRESS SECTION SOCONY‐MOBIL OIL 3‐A MOBIL OIL CORP SWDOP 1961‐12‐14 1158
6 2116323776 4S 10E 22  1570 FNL 120 FEL CONGRESS SECTION SOCONY‐MOBIL OIL 3‐B MOBIL OIL CORP SWDOP 1961‐12‐29 1150
7 2116323673 4S 10E 22  1500 FNL 660 FEL CONGRESS SECTION FEE 1 MOBIL OIL CORP SWDOP 1961‐10‐17 1162
8 2116323774 4S 10E 22  1800 FNL 660 FEL CONGRESS SECTION SOCONY‐MOBIL 2 MOBIL OIL CORP SWDOP 1962‐02‐01 1148
9 2116300145 4S 10E 22  1918 FNL 356 FEL CONGRESS QTR MOBIL OIL CORPORATION BD2 MOBIL OIL CORP SWDOP 1967‐11‐01 365
10 2116323777 4S 10E 22  1870 FNL 120 FEL CONGRESS SECTION SOCONY‐MOBIL 4‐A MOBIL OIL CORP SWDOP 1962‐01‐09 1147
11 2116300133 4S 10E 22  1895 FNL 120 FEL CONGRESS SECTION SOCONY‐MOBIL OIL BD‐1 MOBIL OIL CORP SWDOP 1962‐01‐18 330
12 2116323778 4S 10E 22  1970 FNL 12 FEL CONGRESS SECTION SOCONY‐MOBIL OIL 4‐B MOBIL OIL CORP SWDOP 1962‐01‐24 1162
13 2116300146 4S 10E 22  561 FNL 342 FEL CONGRESS QTR FEE BD‐1 MARATHON PIPELINE CO Brine Disposal 12/12/1968 3745
14 2116327161 4S 10E 22  525 FNL 629 FEL CONGRESS QTR MARATHON OIL LPG 2 MARATHON PIPELINE CO GSTG 1968‐03‐12 1154
15 2116328435 4S 10E 22  1580 FSL 204 FEL CONGRESS SECTION MARATHON OIL CO BR‐1 MARATHON PIPELINE CO GSTG 1971‐07‐08 1150
16 2116327162 4S 10E 22  781 FNL 341 FEL CONGRESS QTR MARATHON OIL LPG 4 MARATHON PIPELINE CO GSTG 1968‐02‐14 1154
17 2116331007 4S 10E 22  1186 FNL 670 FEL CONGRESS QTR MARATHON OIL COMPANY BR BR‐2 MARATHON PIPELINE CO AB‐LOC
18 2116327980 4S 10E 22  781 FNL 1314 FEL CONGRESS QTR MARATHON OIL LPG 6 MARATHON PIPELINE CO GSTG 1970‐05‐27 1165
19 2116332882 4S 10E 22 1165 FNL 709 FEL CONGRESS QTR MARATHON OIL CO 2 MARATHON PIPELINE CO GSTG 1979‐07‐11 1158
20 2116332883 4S 10E 22  1135 FNL 1158 FEL CONGRESS QTR MARATHON OIL CO BR‐3 MARATHON PIPELINE CO GSTG 1979‐06‐13 1130
21 2116327528 4S 10E 22  785 FNL 823 FEL CONGRESS QTR FEE 5 MARATHON PIPELINE CO GSTG 1969‐01‐31 1155
22 2116357361 4S 10E 22  990 FSL 1070 FEL CONGRESS SECTION WOODHAVEN WELL 3 MARATHON PIPELINE CO D&A 2005‐12‐01 1244

Note: 
D&A = Dry and Abandoned
AB‐LOC = Abandoned Location
GSTG ‐ Liquified Petroleum Gas Storage ‐ Active
SWDOP ‐ Gas Storage ‐ Plugging Approved
Brine Disposal‐ SWD Acive
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Table A-2  Freshwater Wells in 2-Mile Area of Review



TABLE A‐2
FRESHWATER WELLS WITHIN 2 MILE AREA OF REVIEW

BUCKEYE TERMINAL, LLC
WOODHAVEN TERMINAL

WAYNE COUNTY, MICHIGAN

Sl. No WELL ID COUNTY TOWN RANGE SECTION OWNER_NAME WELL_ADDR WELL_DEPTH WELL_TYPE WEL_STATUS CONST_DATE LATITUDE LONGITUDE
1 82000001589 Wayne 04S 10E 10 PHLIILPS PETROLEUM CO. ION 353 OTH 42.16657275 ‐83.23097822
2 82000001590 Wayne 04S 10E 10 PHILLIPS PETROLEUM CO. 353 OTH 42.16792154 ‐83.23106906
3 82000001591 Wayne 04S 10E 10 PHILLIPS PETROLEUM CO. 353 OTH 42.16877497 ‐83.23112755
4 82000001600 Wayne 04S 10E 20 2001 NURSERY 24355 TELEGRAPH RD 168 IRRI 8/2/1987 42.12864357 ‐83.27207053
5 82000001601 Wayne 04S 10E 20 2001 NURSERY 24355 TELEGRAPH 146 IRRI 7/2/1979 42.12822672 ‐83.27226054
6 82000001602 Wayne 04S 10E 20 HAROLD HALT 24794 STREWING 146 HOSHLD 8/18/1980 42.12521996 ‐83.27220499
7 82000001606 Wayne 04S 10E 22 MOBIL OIL CO. 365 OTH 11/14/1967 42.13530271 ‐83.22749218
8 82000001612 Wayne 04S 10E 28 INTER‐LAKES REFINERIES INC. 155 OTH 42.11558383 ‐83.2639169
9 82000001613 Wayne 04S 10E 28 INTER‐LAKES REFINERIES 125 OTH 42.11554175 ‐83.26334726

10 82000002105 Wayne 04S 10E 10 CORRPRO INC 20384 King Rd 175 OTH ACT 10/7/2004 42.1543787 ‐83.245232
11 82000002254 Wayne 04S 10E 29 WOODHAVEN HIGH SCHOOL 24787 VAN HORN 252 IRRI ACT 8/30/2005 42.12168 ‐83.26905
12 82000002522 Wayne 04S 10E 18 DOWNRIVER SOCCER ORG. 23156 KING ROAD 160 IRRI ACT 11/8/2011 42.15607 ‐83.257
13 82000002835 Wayne 04S 10E 20 RAUPP BROTHERS, INC. 23216 TELEGRAPH RD. 200 IRRI ACT 4/3/2017 42.136372 ‐83.268349

192065B (Revised) October 2018
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Figure A-1 Proposed Cavern and Brine Disposal Well Locations, Buckeye Terminals, LLC
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B. MAPS OF WELLS (AREA OF REVIEW)

B.1 MAPS
Figure B-1 was prepared using a compilation of USGS 7 ½ minute series topographic quadrangle maps: Flat Rock NE, MI;
Wyandotte, MI, ON; Flat Rock, MI; and Rockwood, MI. This figure shows the proposed injection well locations, the property
boundary, the AOR for the proposed injection wells, surface features, and one listed Hazardous Waste Treatment, Storage,
or Disposal Facilities (TSDF) (see Attachment B.3). There are no known faults within the AOR.

Figure B-2 illustrates the property boundary, the AOR boundary, freshwater and non-freshwater penetrations, and cross
section line locations for regional cross sections provided in Attachment F.

B.2 ADJACENT LANDOWNERS
Table B-1 is a list of property landowners that are within ¼ mile radius of the proposed injection well locations (Figure B-3).

B.3 HAZARDOUS WASTE TREATMENT, STORAGE, OR
DISPOSAL FACILITIES (TSDF)

A search of the TSDF in the vicinity of the Woodhaven Terminal was conducting using the EPA Enforcement and Compliance
History Online Facility Search (2017). One TSDF is located within the AOR as shown on Figure B-1:

1 Solutia Inc. (Resource Conservation and Recovery Act [RCRA] ID: MID009708678)
5045 W. Jefferson Ave.
Trenton, MI
Current Compliance Status: Noncompliance
Designation: Conditionally Exempt Small Quantity Generator (CESQG)

B.4 PROTOCOL FOR IDENTIFYING WELLS

B.4.1 NON-FRESHWATER RECORDS
Records for oil and gas wells in the state of Michigan are maintained by the Mineral Wells Division of the Michigan
Department of Environmental Quality (MDEQ), which is the primary regulatory agency that enforces compliance with oil
and gas rules and regulations. Well permits, completions, and pluggings filed with this agency are maintained by county,
township, range and section number.

Information on non-freshwater wells located in the AOR was reviewed. Well data available from public records within the
AOR for non-freshwater wells are tabulated in Table A-1. Twenty-two (22) non-freshwater wells were identified within the
AOR. The non-freshwater wells include:

— Active liquefied petroleum gas storage – 8 wells;
— Gas storage (pluggin g approved) - 8 wells;
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— Brine disposal - 1 well;
— Dry and abandoned - 3 wells; and
— Abandoned locations – 2 wells.

The above wells include active storage caverns near the site formerly operated by Marathon Oil Co. (five storage caverns,
one disposal well, and three brine recovery wells). The storage caverns near the site operated by Phillips Petroleum Co. (two
caverns and one brine disposal well) and Mobil Oil Co. (four caverns and two brine disposal wells) were previously operated,
but have since been plugged and abandoned. The locations of these wells are indicated on Figure B-2.

Well API # 21163001468000 is an active salt water disposal well, operated by Marathon Oil Co.

B.4.2 FRESHWATER RECORDS
Water well records available for the State of Michigan are maintained by the MDEQ – Water Bureau. The filing system used
is referenced by section, township, and range. Well data available from public records for freshwater wells within the AOR
are tabulated in Table A-2. Thirteen freshwater wells are listed and indicated on Figure B-1. The water well depths varies
from 125 feet to 365 feet within the area of review.
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Figure B-1  Topographic Map of Area of Review
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Figure B-2  Area of Review Map
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Figure B-3  Property Owner Map
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C. CORRECTIVE ACTION PLAN AND WELL
DATA

The AOR, as discussed in Attachment A, is set at a minimum fixed radius of 2-miles for non-hazardous Class 1 wells. Well
data available from public records within the AOR are tabulated in Table A-1 (non-freshwater) and Table A-2 (freshwater).
Twenty-two (22) non-freshwater wells and 13 freshwater wells were identified within the 2-mile AOR. Surrounding wells,
with the exception of shallow monitoring wells and borings, are show on the map provided in Attachment B.

There is one well within the AOR that penetrate the injection zone. The details of the well is listed in Table C-1.  The Well
API # 21163001468000 is an active salt water disposal well (Marathon Oil Co.(Woodhaven) BD-1) operated by Marathon Pipe
Line LLC (original operator Marathon Oil Co). According to the well construction and the plugging and abandonment plan,
the well was constructed to be protective of the USDW and to withstand injection pressure from outside pressures. The
surface and intermediate casings are cemented to the surface. Not enough well record is available in public record except
the information on the GeoWebFace of MDEQ. The available information for this well are included in Appendix B.

Therefore, no corrective action is necessary for this site.

Table C-1 Wells Within the AOR Penetrating the Top of the Confining Zone

API # 21163001468000

PERMIT #416

MARATHON OIL COMPANY

Date of Construction December 12, 1968

Total Depth (feet) 3,745

Well Construction Vertical

Cement Records Unavailable

Plugging Records Unavailable

Well Status Active

Distance from Nearest Proposed
Well

Approximately 1,260 eet
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H. OPERATING DATA

H.1 INJECTION RATE AND VOLUME
The estimated average injection rate is: 165 gallons per minute (gpm) for each well.

The estimated average injection volume is: 7,128,000 gallons per month (30 days) per well for each well.

The requested maximum injection rate is: 215 gpm for each well.

The requested maximum injection volume is: 9,288,000 gallons per month (30 days) for each well.

The estimated average injection rate is based on measured injection rates in nearby wells injecting into the Mt. Simon
Formation.

H.2 INJECTION PRESSURES
Based on the following calculations, the requested maximum surface pressure (MASIP) for variable specific gravities are as
follows:

[(0.80 pound per square inch per foot [psi/ft] – (0.433 psi/ft x specific gravity)) x depth] – 14.7 pounds per square inch gauge
(psig)

[(0.80 psi/ft – (0.433 psi/ft x 1.00)) x 3,470] – 14.7 psi =  1,259 psig

Where:  Specific Gravity = 1.00

Depth to top of the Mt. Simon Formation = 3,470 feet

Fracture Gradient = 0.80 psi/ft

[(0.80 psi/ft – (0.433 psi/ft x 1.21)) x 3,470] – 14.7 psi =  943 psig

Where:  Specific Gravity = 1.21

Depth to top of the Mt. Simon Formation = 3,470 feet

Fracture Gradient = 0.80 psi/ft

A table of MASIP as a function of Specific Gravity is provided in Table H-1.

Continuous monitoring devices will be installed or periodic fluid sampling will be carried out analyzed and maintained in proper operating
condition to monitor injection fluid specific gravity, temperature of the injection fluid. The measuring devices will be installed in the flow
line  at  the  sampling  point  before  injection  and  measure  the  respective  parameters  pH,  temperature  and  Specific  Gravity,  while  in
operation. This measured data will directly or manually input in to the computer system. The computer is installed with a software like
Supervisory Control and Data Acquisition (SCADA) or any similar software that receives the analytical data. Now depending on the specific
gravity measured value the program will allow the injection pressure as tabulated below. The injection pressure is based on the specific
gravity of the fluid.  If the injecting fluid has specific gravity either lower or higher than as in the table, the system will automatically shut
down or the alarm system will alert and the technical person on the job will immediately shut down the injection system.
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Table H-1 MASIP as a Function of Injectate Specific Gravity

INJECTATE SPECIFIC GRAFIVTY MASIP (PSIG)

1.00 1259

1.05 1184

1.10 1109

1.15 1033

1.20 958

1.21 943

H.3 WASTE

H.3.1 SOURCE
The proposed injectate will consist of brine from the solution mining of the Salina Formation to create storage caverns. The
specific gravity of the brine is expected to range from 1.00 to 1.21. The injectate pH will be approximately 7.24 at 70 F°.

H.3.2 WASTE ANALYSIS
A typical Wastewater analysis is provided in Table H-2 and as Table 1-1 in Appendix D, the Waste Analysis Plan discussed in
Attachment P.

H.3.3 CORROSION MONITORING
The corrosivity of the wastewater injectate will be monitored with corrosion coupons placed in the injectate stream. Well
component materials will be selected using standard engineering specifications for specific functions with a balance
between engineering serviceability and economics.
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Table H-2 Estimated Wastestream Analysis for Proposed Monitored Parameters

Notes:
 Mg/L – milligram per liter
 ND – not detected

PARAMETER UNITS READING

pH 7.24

Resistivity ohm-meter 0.046

Temperature °F 70

ANIONS

Chlorides mg/L 193,000

Sulfates mg/L 2,989

Sulfides mg/L ND < 1

Carbonates mg/L ND < 10

Bicarbonates mg/L 150

CATIONS

Sodium mg/L 112,500

Calcium mg/L 1,940

Magnesium mg/L 199

Barium mg/L ND < 1

Iron (total) mg/L ND < 1



0'

400'

800'

1,200'

1,600'

2,000'

2,400'

2,800'

3,200'

3,600'

200'

600'

1,000'

1,400'

1,800'

2,200'

2,600'

3,000'

3,400'

3,800'
TD: 3,730'

GROUND LEVEL

D
E

P
TH

FR
O

M
G

R
O

U
N

D
LE

V
E

L

PROTECTION CASING:
133 

8" O.D., 61 lb/ft, set at 450', 225 sx Class A 
cement to surface

INJECTION TUBING:
3 1

2" O.D., 7.7 lb/ft, J-55 (LINED)

TOP OF PACKER SET AT 3,470'
BOTTOM OF PACKER SET AT 3,480'

TAILPIPE:
FIBERGLASS, BOTTOM AT 3,520'

0'

400'

800'

1,200'

1,600'

2,000'

2,400'

2,800'

3,200'

3,600'

200'

600'

1,000'

1,400'

1,800'

2,200'

2,600'

3,000'

3,400'

3,800'

LITHOLOGYPERIOD FORMATIONGROUP

INJECTION

D
E

P
TH

FR
O

M
G

R
O

U
N

D
LE

V
E

L

GLACIAL DRIFT
GL

CONFINING ZONE

ZONE

Legend

Dolomite

Limestone

Sandstone

Shale Unconsolidated

PLIOCENE

USDW

80'
70'

350'

250'

520'

1,160'

1,550'

1,710'

2,060'

2,380'

3,470'
3,510'

3,730'

CONDUCTOR CASING:
20" O.D. MINIMUM 0.625" WALL THICKNESS

OPEN HOLE FROM 3,550' TO 3,730'

LONG STRING CASING:
5 2

1", 15.5 lb/ft, J-55 LTC set at 3,490', 627 sx Class A 
cement to surface

DUNDEE

BASS ISLAND

CLINTON

CINCINNATIAN

UTICA

TRENTON /
BLACK RIVER

EAU CLAIRE

MT. SIMON

PRECAMBRIAN

Siltstone/Dolomite

PRECAMBRIAN

CAMBRIAN

ORDOVICIAN

NIAGARAN

SALINA

DEVONIAN
SYLVANIA SAND

SYLVANIA SAND

SILURIAN

PROPOSED BDW-1 WELL CONSTRUCTION AND STRATIGRAPHY

BUCKEYE TERMINALS, LLC
WOODHAVEN TERMINAL

WAYNE COUNTY, MICHIGAN

WSP USA Inc.
8212 Kelwood Ave.
Baton Rouge, LA  70806
TEL: (225) 753-2561
FAX: (225) 925-2530

Salt

SALINA G

F UNIT

F SALT

E UNIT

D EVAP
C SHALE

B SALT

B UNIT

Anhydrite

INTERMEDIATE CASING:
5
89 " O.D., 36 lb/ft, set at 1,310', 297 sx Class A salt 

saturated cement to surface



0'

400'

800'

1,200'

1,600'

2,000'

2,400'

2,800'

3,200'

3,600'

200'

600'

1,000'

1,400'

1,800'

2,200'

2,600'

3,000'

3,400'

3,800'

TD: 3,730'

GROUND LEVEL

D
E

P
TH

FR
O

M
G

R
O

U
N

D
LE

V
E

L

PROTECTION CASING:
133

8" O.D., 61 lb/ft, SET AT 450', 225 sx
Class A cement.

INJECTION TUBING:
31

2" O.D., 7.7 lb/ft, J-55 (LINED)

TOP OF PACKER SET AT 3,470'
BOTTOM OF PACKER SET AT 3,480'

TAILPIPE:
FIBERGLASS, BOTTOM AT 3,520'

0'

400'

800'

1,200'

1,600'

2,000'

2,400'

2,800'

3,200'

3,600'

200'

600'

1,000'

1,400'

1,800'

2,200'

2,600'

3,000'

3,400'

3,800'

LITHOLOGYPERIOD FORMATIONGROUP

INJECTION

D
E

P
TH

FR
O

M
G

R
O

U
N

D
LE

V
E

L

GLACIAL DRIFT
GL

CONFINING ZONE

ZONE

Legend

Dolomite

Limestone

Sandstone

Shale Unconsolidated

PLIOCENE

USDW

80'
70'

350'

250'

520'

1,160'

1,550'

1,710'

2,060'

2,380'

3,470'
3,510'

3,730'

CONDUCTOR CASING:
20" O.D. MINIMUM 0.625" WALL THICKNESS

OPEN HOLE FROM 3,550' TO 3,730'

LONG STRING CASING:
5 1

2" O.D., 15.5 lb/ft,
J-55, LTC, R-3 AT 3,490',

660 sx Class A cement.

DUNDEE

BASS ISLAND

CLINTON

CINCINNATIAN

UTICA

TRENTON /
BLACK RIVER

EAU CLAIRE

MT. SIMON

PRECAMBRIAN

Siltstone/Dolomite

PRECAMBRIAN

CAMBRIAN

ORDOVICIAN

NIAGARAN

SALINA

DEVONIAN
SYLVANIA SAND

SYLVANIA SAND

SILURIAN

PROPOSED BDW-2 WELL CONSTRUCTION AND STRATIGRAPHY

WSP USA Inc.
8212 Kelwood Ave.
Baton Rouge, LA  70806
TEL: (225) 753-2561
FAX: (225) 925-2530

Salt

SALINA G

F UNIT

F SALT

E UNIT

D EVAP
C SHALE

B SALT

B UNIT

Anhydrite

HOLD 30° AT 2210' TVD
TO TD AT 3730' TVD

*KOP: 1,410' TVD IN SW DIRECTION

NOTE: KOP will be 50 feet below bottom of salt

INTERMEDIATE CASING:
95

8" O.D., 36 lb/ft, j-55, SET AT 1,310', 297 sx
Class A salt saturated.

BUCKEYE TERMINALS, LLC
WOODHAVEN TERMINAL

WAYNE COUNTY, MICHIGAN



0'

400'

800'

1,200'

1,600'

2,000'

2,400'

2,800'

3,200'

3,600'

200'

600'

1,000'

1,400'

1,800'

2,200'

2,600'

3,000'

3,400'

3,800'

TD: 3,730'

GROUND LEVEL

D
E

P
TH

FR
O

M
G

R
O

U
N

D
LE

V
E

L

PROTECTION CASING:
133

8" O.D., 61 lb/ft, SET AT 450',
225 sx Class A cement

INJECTION TUBING:
31

2" O.D., 7.7 lb/ft, J-55 (LINED)

TOP OF PACKER SET AT 3,470'
BOTTOM OF PACKER SET AT 3,480'

TAILPIPE:
FIBERGLASS, BOTTOM AT 3,520'

0'

400'

800'

1,200'

1,600'

2,000'

2,400'

2,800'

3,200'

3,600'

200'

600'

1,000'

1,400'

1,800'

2,200'

2,600'

3,000'

3,400'

3,800'

LITHOLOGYPERIOD FORMATIONGROUP

INJECTION

D
E

P
TH

FR
O

M
G

R
O

U
N

D
LE

V
E

L

GLACIAL DRIFT
GL

CONFINING ZONE

ZONE

Legend

Dolomite

Limestone

Sandstone

Shale Unconsolidated

PLIOCENE

USDW

80'
70'

350'

250'

520'

1,160'

1,550'

1,710'

2,060'

2,380'

3,470'
3,510'

3,730'

CONDUCTOR CASING:
20" O.D. MINIMUM 0.625" WALL THICKNESS

OPEN HOLE FROM 3,550' TO 3,730'

LONG STRING CASING:
5 1

2" O.D., 15.5 lb/ft,
J-55, LTC, R-3 AT 3,490',

660 sx Class A cement

DUNDEE

BASS ISLAND

CLINTON

CINCINNATIAN

UTICA

TRENTON /
BLACK RIVER

EAU CLAIRE

MT. SIMON

PRECAMBRIAN

Siltstone/Dolomite

PRECAMBRIAN

CAMBRIAN

ORDOVICIAN

NIAGARAN

SALINA

DEVONIAN
SYLVANIA SAND

SYLVANIA SAND

SILURIAN

PROPOSED BDW-3 WELL CONSTRUCTION AND STRATIGRAPHY

WSP USA Inc.
8212 Kelwood Ave.
Baton Rouge, LA  70806
TEL: (225) 753-2561
FAX: (225) 925-2530

Salt

SALINA G

F UNIT

F SALT

E UNIT

D EVAP
C SHALE

B SALT

B UNIT

Anhydrite

HOLD 30° AT 2210' TVD
TO TD AT 3730' TVD

*KOP: 1,410' TVD IN SW DIRECTION

NOTE: KOP will be 50 feet below bottom of salt

INTERMEDIATE CASING:
95

8" O.D., 36 lb/ft, j-55, SET AT 1,310',
297 sx Class A salt saturated cement

BUCKEYE TERMINALS, LLC
WOODHAVEN TERMINAL

WAYNE COUNTY, MICHIGAN



0'

400'

800'

1,200'

1,600'

2,000'

2,400'

2,800'

3,200'

3,600'

200'

600'

1,000'

1,400'

1,800'

2,200'

2,600'

3,000'

3,400'

3,800'
TD: 3,730'

GROUND LEVEL

D
E

P
TH

FR
O

M
G

R
O

U
N

D
LE

V
E

L

PROTECTION CASING:
133

8" O.D., 61 lb/ft, SET AT 450',
225 sx Class A cement

INJECTION TUBING:
3 1

2" O.D., 7.7 lb/ft, J-55 (LINED)

TOP OF PACKER SET AT 3,470'
BOTTOM OF PACKER SET AT 3,480'

TAILPIPE:
FIBERGLASS, BOTTOM AT 3,520'
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CONFINING ZONE

ZONE

Legend

Dolomite

Limestone

Sandstone

Shale Unconsolidated

PLIOCENE

USDW

80'
70'

350'

250'

520'

1,160'

1,550'

1,710'

2,060'

2,380'

3,470'
3,510'

3,730'

CONDUCTOR CASING:
20" O.D. MINIMUM 0.625" WALL THICKNESS

OPEN HOLE FROM 3,550' TO 3,730'

LONG STRING CASING:
5 1

2", 15.5 lb/ft, J-55 LTC SET AT 3,490',
627 sx Class A cement

DUNDEE

BASS ISLAND

CLINTON

CINCINNATIAN

UTICA

TRENTON /
BLACK RIVER

EAU CLAIRE

MT. SIMON

PRECAMBRIAN

Siltstone/Dolomite

PRECAMBRIAN

CAMBRIAN

ORDOVICIAN

NIAGARAN

SALINA

DEVONIAN
SYLVANIA SAND

SYLVANIA SAND

SILURIAN

PROPOSED BDW-4 WELL CONSTRUCTION AND STRATIGRAPHY

BUCKEYE TERMINALS, LLC
WOODHAVEN TERMINAL

WAYNE COUNTY, MICHIGAN

WSP USA Inc.
8212 Kelwood Ave.
Baton Rouge, LA  70806
TEL: (225) 753-2561
FAX: (225) 925-2530

Salt

SALINA G

F UNIT

F SALT

E UNIT

D EVAP
C SHALE

B SALT

B UNIT

Anhydrite

INTERMEDIATE CASING:
9 5

8" O.D., 36 lb/ft, SET AT 1,310', 297 sx
Class A salt saturated cement
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PROTECTION CASING:
133

8" O.D., 61 lb/ft, SET AT 450',
225 sx Class A cement

INJECTION TUBING:
31

2" O.D., 7.7 lb/ft, J-55 (LINED)

TOP OF PACKER SET AT 3,470'
BOTTOM OF PACKER SET AT 3,480'

TAILPIPE:
FIBERGLASS, BOTTOM AT 3,520'
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Legend

Dolomite

Limestone

Sandstone

Shale Unconsolidated

PLIOCENE

USDW

80'
70'

350'

250'

520'

1,160'

1,550'

1,710'

2,060'

2,380'

3,470'
3,510'

3,730'

CONDUCTOR CASING:
20" O.D. MINIMUM 0.625" WALL THICKNESS

OPEN HOLE FROM 3,550' TO 3,730'

LONG STRING CASING:
5 1

2" O.D., 15.5 lb/ft,
J-55, LTC, R-3 AT 3,490',

660 sx Class A cement

DUNDEE

BASS ISLAND

CLINTON

CINCINNATIAN

UTICA

TRENTON /
BLACK RIVER

EAU CLAIRE

MT. SIMON

PRECAMBRIAN

Siltstone/Dolomite

PRECAMBRIAN

CAMBRIAN

ORDOVICIAN

NIAGARAN

SALINA

DEVONIAN
SYLVANIA SAND

SYLVANIA SAND

SILURIAN

PROPOSED BDW-5 WELL CONSTRUCTION AND STRATIGRAPHY

WSP USA Inc.
8212 Kelwood Ave.
Baton Rouge, LA  70806
TEL: (225) 753-2561
FAX: (225) 925-2530

Salt

SALINA G

F UNIT

F SALT

E UNIT

D EVAP
C SHALE

B SALT

B UNIT

Anhydrite

HOLD 30° AT 2210' TVD
TO TD AT 3730' TVD

*KOP: 1,410' TVD IN SW DIRECTION

NOTE: KOP will be 50 feet below bottom of salt

INTERMEDIATE CASING:
95

8" O.D., 36 lb/ft, j-55, SET AT 1,310',
297 sx Class A salt saturated cement

BUCKEYE TERMINALS, LLC
WOODHAVEN TERMINAL

WAYNE COUNTY, MICHIGAN
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PROTECTION CASING:
133

8" O.D., 61 lb/ft, SET AT 450'

TOP OF PACKER SET AT 3,470'
BOTTOM OF PACKER SET AT 3,480'
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Legend

Dolomite

Limestone

Sandstone

Shale Unconsolidated

PLIOCENE

USDW

80'
70'

350'

250'

520'

1,160'

1,550'

1,710'

2,060'

2,380'

3,470'
3,510'

3,730'

CONDUCTOR CASING:
20" O.D. MINIMUM 0.625" WALL THICKNESS

OPEN HOLE FROM 3,550' TO 3,730'

LONG STRING CASING:
5 1

2", 15.5 lb/ft, J-55 LTC SET AT 3,490'

DUNDEE

BASS ISLAND

CLINTON

CINCINNATIAN

UTICA

TRENTON /
BLACK RIVER

EAU CLAIRE

MT. SIMON

PRECAMBRIAN

Siltstone/Dolomite

PRECAMBRIAN

CAMBRIAN

ORDOVICIAN

NIAGARAN

SALINA

DEVONIAN
SYLVANIA SAND

SYLVANIA SAND

SILURIAN

WSP USA Inc.
8212 Kelwood Ave.
Baton Rouge, LA  70806
TEL: (225) 753-2561
FAX: (225) 925-2530

Salt

SALINA G

F UNIT

F SALT

E UNIT

D EVAP
C SHALE

B SALT

B UNIT

Anhydrite

INTERMEDIATE CASING:
9 5

8" O.D., 36 lb/ft, SET AT 1,310'

Plug 2:  3,200' - 3,250' with 50 sx Class H Cement

Plug 1:  3,270' - 3,730' with 300 sx Class H Cement

Plug 3:  250' - 450' with 120 sx Class A Cement

Plug 4:  Surface - 250' with 150 sx Class A Cement

PROPOSED VERTICAL PLUGGING & ABANDONMENT SCHEMATIC

BUCKEYE TERMINALS, LLC
WOODHAVEN TERMINAL

WAYNE COUNTY, MICHIGAN

mud 
filled
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PROTECTION CASING:
133

8" O.D., 61 lb/ft, SET AT 450'

TOP OF PACKER SET AT 3,470'
BOTTOM OF PACKER SET AT 3,480'
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Legend

Dolomite

Limestone

Sandstone

Shale Unconsolidated

PLIOCENE

USDW

80'
70'

350'

250'

520'

1,160'

1,550'

1,710'

2,060'

2,380'

3,470'
3,510'

3,730'

CONDUCTOR CASING:
20" O.D. MINIMUM 0.625" WALL THICKNESS

OPEN HOLE FROM 3,550' TO 3,730'

LONG STRING CASING:
5 1

2" O.D., 15.5 lb/ft,
J-55, LTC, R-3 AT 3,490'

DUNDEE

BASS ISLAND

CLINTON

CINCINNATIAN

UTICA

TRENTON /
BLACK RIVER

EAU CLAIRE

MT. SIMON

PRECAMBRIAN

Siltstone/Dolomite

PRECAMBRIAN

CAMBRIAN

ORDOVICIAN

NIAGARAN

SALINA

DEVONIAN
SYLVANIA SAND

SYLVANIA SAND

SILURIAN

WSP USA Inc.
8212 Kelwood Ave.
Baton Rouge, LA  70806
TEL: (225) 753-2561
FAX: (225) 925-2530

Salt

SALINA G

F UNIT

F SALT

E UNIT

D EVAP
C SHALE

B SALT

B UNIT

Anhydrite

Filled with high density mud

NOTE: KOP will be 50 feet below bottom of salt

INTERMEDIATE CASING:
95

8" O.D., 36 lb/ft, j-55, SET AT 1,310'

Plug 2:  3,200' - 3,250' with 30 sx Class H Cement

Plug 1:  3,270' - 3,730' with 300 sx Class H Cement

Plug 3:  250' - 450' with 120sx Class A Cement

Plug 4:  Surface - 250' with 150 sx Class A Cement

PROPOSED DIRECTIONAL PLUGGING & ABANDONMENT SCHEMATIC

BUCKEYE TERMINALS, LLC
WOODHAVEN TERMINAL

WAYNE COUNTY, MICHIGAN

Mud 
filled


